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ABSTRACT 

The pot shrimp f ishery f o r  coonstripe shrimp (Pandalus  h y p s i n o t u s )  of Lower 
Cook In l e t  had a his tory  of in termit tent  landings because of the lack of 
s tab le  markets. When market demand, f ishing e f f o r t ,  and stocks of shrimp 
were up the catch reached 801 ,346 1b (363,488 kg) during an unregulated sea- 
son (1973-74). In recent years the f ishing season was s p l i t  in to  three f i s h -  
ing periods: 6/1-9/15, 11/1-12/31, and 2/1-3/31. Coonstripe shrimp stocks 
decl ined since the 1980-81 season based on pot index surveys and the incidental 
catch of coonstripe shrimp in the trawl f ishery and surveys. The personal use 
f ishery i n  Kachemak Bay harvested about 35,585 1 b (16,141 kg) during 1981. 
This represented a fourfold increase over the personal use harvest in 1978. 
A history of management regulations along with present management techniques 
a r e  discussed. Length frequency information from both trawl and pot caught 
coonstripe shrimp provided an estimate of age and growth. I t  appeared t ha t  
coonstripe shrimp were captured i n  the  pot f ishery s t a r t i ng  a t  age I1 b u t  were 
most abundant in the landings a t  age 111. 



INTRODUCTION 

Th is  l e a f l e t  summarizes in fo rmat ion  concerning the  development o f  the Alaska 
commercial p o t  f i she ry  f o r  Panda1 i d  shrimp i n  Cook I n l e t  (Area H) and Outer 
Cook I n l e t  (Area G) through the  spr ing  o f  1983 (F igure  1) .  Th is  f i she ry  was 
genera l l y  e x p l o i t e d  by r e l a t i v e l y  small vessels f i s h i n g  i n  Kachemak Bay and 
adjacent p ro tec ted  waters. A f i s h e r y  a1 so occurred a1 ong the  southern Kenai 
Peninsula coast  near Seward. 

Annual land ings  t o t a l e d  as h igh  as 685,000 I b  (310,900 kg) i n  1974. Since 
1979, annual catches were about 200,000 1b (100,788 kg) w i t h  the  m a j o r i t y  
de l i vered from the Southern D i s t r i c t .  Most o f  the in fo rmat ion  presented i n  
t h i s  paper p e r t a i n s  t o  the  Southern D i s t r i c t  p o t  shrimp f i s h e r y .  Outer and 
Eastern D i s t r i c t s  data a r e  inc luded where ava i l ab le .  

CHARACTERISTICS OF THE FISHERY 

Descr ip t ion  o f  the Area 

For purposes of shrimp management by the  Alaska Department o f  F i sh  and Game 
(ADF&G), Cook I n l e t  i s  separated i n t o  two r e g u l a t o r y  areas as shown on Figure 
1: Cook I n l e t  "H" and Outer Cook I n l e t  "G". 

The major p o t  shrimp f i she ry  i n  Lower Cook I n l e t  occurs i n  t he  Southern D i s t r i c t  
p r i m a r i l y  w i t h i n  the  Kachemak Bay area. Area G, which inc ludes t h e  Outer and 
Eastern D i s t r i c t s  on the  southern s ide  o f  the  Kenai Peninsula, was es tab l ished 
by the Alaska Board o f  F i she r ies  i n  t he  sp r ing  o f  1977. 

F igure 2 shows the Kachemak Bay area o f  Lower Cook I n l e t .  The cross hatch areas 
i n d i c a t e  reg ions  of known commercial p o t  shrimp f i s h i n g  a c t i v i t y .  The area 
eas t  o f  a l i n e  from Anchor Po in t  t o  Po in t  Pogibshi i s  regu la ted  by gu ide l i ne  
harvest  1 eve1 s. 

Species of Shrimp Harvested 

The p o t  shrimp f i s h e r y  i n  the Southern D i s t r i c t  o f  Lower Cook I n l e t  p r i m a r i l y  
e x p l o i t s  coonst r ipe  shrimp (Panda lus  h y p s i n o t u s )  w i t h  some spot shrimp ( P .  
p l a t y c e r o s )  landed. I nc iden ta l  catches o f  p i n k  shrimp (P. b o r e a l i s )  and humpy 
shrimp ( P .  q o n i u r u s )  a r e  a l s o  commonly made i n  shrimp pots.  

H i s t o r y  o f  E x p l o i t a t i o n  

The e a r l i e s t  recorded commercial operat ion f o r  p o t  shrimp occurred i n  the  H a l i b u t  
Cove t o  Tutka Bay area of the  Southern D i s t r i c t  du r ing  the  l a t e  1950's (F igure 2 ) .  
A s i n g l e  fisherman captured, processed, and shipped p o t  caught shrimp t o  S e a t t l e  
by a i r  f r e i g h t .  Some p o r t i o n  of t he  catch was s o l d  i n  the l o c a l  area. The 
m a j o r i t y  of the  shrimp harvested were coonst r ipe  shrimp w i t h  some spot  shrimp 
captured i n  t he  Tutka Bay area. Some of t h e  most p roduct ive  f i s h i n g  grounds 
were the  waters of Ha1 i b u t  Cove Lagoon (Moss, personal communication, 1982). 
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Pot shrimp harvest during the 1960's remained a t  a low level  ran ing from only 
14 l b  (6.4 kg) in 1963 t o  23,700 l b  (10,442 kg) i n  1966 (Table 17. The number 
of boats and landings ranged from 1 each i n  1963 t o  4 w i t h  50 landings i n  1966. 
Star t ing in the ear ly  1970ts,  the market demand f o r  the  r e l a t i ve ly  large  pot 
caught shrimp increased and the unregulated annual harvest from 44 boats making 
1,246 1 andings a t ta ined over a 685 thousand 1 b (310,806 kg) catch during 1974. 

The seasonal catch was based on a 1 June t o  31 May f i sh ing  season. The catch by 
month f o r  the Southern D i s t r i c t  and the Outer and Eastern D i s t r i c t s  i s  l i s t e d  in 
Appendix Tables 1 and 2. Seasonal catches in the Southern D i s t r i c t  reached 800 
thousand 1b (363,488 kg) during the  1973-74 season (Table 2 ) .  The seasonal catch 
i n  the most recent seasons (1981-82 and 1982-83) was approximately 150 thousand 1 b 
(68,040 kg). 

S ta r t ing  w i t h  the 1977-78 season, pot shrimp closures were used t o  regulated each 
seasons catch. The harvest l eve l s  were based on pre-season pot index surveys 
a1 ong w i t h  other population indicators  such a s  incidental harvests of coonstripe 
shrimp i n  the  cormercial trawl f ishery and coonstripe abundance based on the trawl 
index surveys. 

The commercial trawl shrimp f i shery  harvests primarily p i n k  and humpy shrimp. 
Sidest r ipe  ( P a n d a l o p s i s  d i s p a r )  and coonstripe shrimp a r e  captured incidental t o  
the major species. In the  previous 12 seasons of the  trawl f ishery (1970-71 to  
1981 -82), the percentage of coonstripe shrimp varied between 2 and 5% of the  
to ta l  , amounting t o  between 11 9,181 and 31 2,242 1 b (54-1 42 mt) seasonally (Tab1 e 
2 \ 

In the  l a s t  2 f i sh ing  years the pot harvest was held near the lower end of the 
guideline harvest level (approximately 50 thousand l b  per season) because of the 
declining abundance of coonstripe shrimp (Table 3) .  

History of Management Regulations 

From the beginning of the  f i shery  through 1973 there were v i r t ua l l y  no regulatory 
measures control l ing the pot shrimp f ishery i n  Lower Cook I n l e t  other than mark- 
ing buoys w i t h  ADF&G numbers and proper 1 icenses (Table 4 ) .  Star t ing in ? 974 i t  
was necessary fo r  boats intending t o  f i s h  f o r  shrimp with pots t o  r eg i s t e r  p r io r  
t o  f ishing.  Guide1 ine harvest levels  were established i n  1975 from the Kachemak 
Bay area of the Southern D i s t r i c t .  East of a l i n e  from Point Pogibshi t o  Anchor 
Point (Figure 2) two guidel ine harvest level  periods were es tabl ished,  the  f i r s t  
from 1 June through 30 September w i t h  100 thousand 1b (45 mt) and the second per- 
iod from 1 October through 31 May w i t h  500 thousand lb  (227 mt). Outside of 
Kachemak Bay w i t h i n  the remaining d i s t r i c t s  of Area H there  were no closed sea- 
sons or  guideline harvest levels  f o r  pot shrimp. 

During 1977, the Board of Fisheries separated Area "H" in to  two reg i s t ra t ion  
areas fo r  purposes of shrimp management only (Figure 7 ) .  Area "G" seasons were 
open year around f o r  pot shrimp w i t h  no guidel ine harvest levels .  

The f i r s t  f i sh ing  season closure occurred i n  the guideline harvest level area of 
the Southern D i s t r i c t  during the 1977-78 f ishing season. Strong market demands 
by a f loa t ing  processor, plus land based canneries along with r e l a t i ve ly  high 



Table 1. Cook I n l e t  pot shrimp catches,  boats,  and landings by year ,  1962-1982. 

Southern2 Outer-Eastern Total 
Year Boats Landings Catch ( l b s )  Boats Landings Catch (1 bs) Catch 

Data Source: ADF&G S t a t i s t i c a l  Catch Reports. 

Prel irninary data.  

* Season closures and catch r e s t r i c t i o n s  were imposed i n  the Southern D i s t r i c t  
during 1978 and 1979. Pr ior  t o  1978 the  season was open a l l  year.  

3 Boat to ta l  s f o r  Area H and Area G.  



Table 2. Pot s h r i m p  catches by guide1 ine harvest level  period in the Southern 
D i s t r i c t  only. 

Pot Shrimp Catches 
Fishing 
Season 1 June - 30 September 1 October - 31 May Total 

1 June - 15 September 1 November - 31 December 1 February - 37 March 

Data Source: ADF&G S t a t i s t i c a l  Catch Reports. 

Preliminary data.  

* 1 November - 31 January season. 



Table 3. Percentage and t o t a l  pounds o f  coons t r ipe  shrimp i n c i d e n t a l l y  har-  
vested dur ing  the  t r a w l  shrimp c o m r c i a l  f i s h e r y  i n  the  Southern 
D i s t r i c t .  

F i sh ing  Coonstr ipe Tota l  Harvest 
Spa zan Percent Pounds1 Pounds 

Based on number/lb we igh t ing  (Davis 1982). 



Table 4. Sumnary of regulat ions f o r  the pot shrimp f i s h e r i e s  of Cook In l e t .  

Actual Guide1 ine 
Season Harvest 

Year D i s t r i c t  From T o Leve 1 Registrat ion 

1973-74 A1 1 No Closed Season Non-Exclusive 

1974-75 A1 1 No Closed Season I I I I 

1975-76 Southern 1 Jun 30 Sep 100,000 I I I I 

Southern 1 Oct 31 May 500,000 I I I I 

Other No Closed Season !I I I 

1976-77 Southern 1 Jun 30 Sep 1 00,000 I I  
I I 

Southern 1 Oct 31 May 500,000 !I !I 

Other No Closed Season I I 
I I 

1977-78 Southern 1 Jun 30 Sep 100,000 I I I t  

Southern 1 Oct 10 Feb 500,000 I )  I I 

Rest of "H"  No Closed Season I I 
I I  

"G" No Closed Season I I ) I  

1978-79 Southern 1 Jun 6 Aug 100,000 I I I f  

Southern 1 Oct 26 Oct 500,000 l a  II 

Rest of "H" No Closed Season I I I! 

"G" No Closed Season I I I I 

1979-80 Southern 1 Jun 15 Aug 100,000 I I I I 

Southern 1 Oct 20 Oct 500,000 I I I I 

Rest of "H" No Closed Season I t  I I 

"G" No Closed Season I t  I I 

1980-81 Southern 1 Jun 27 J un 50,000-1 00,000 I I I I 

Southern 1 Nov 16 Nov 50,000-1 00,000 I I i t  

Southern 1 Feb 23 Feb 50,000-1 00,000 ) I  I I 

Rest of "H" 1 Jun 31 Mar I I I I 

"G" No Closed Season !I I I 

1981 -82 Southern 1 Jun 27 Jul  50,000-100,000 )I I I 

Southern 1 Nov 31 Jan 50,000-100,000 I #  I I 

Southern 1 Feb 31 Mar 50,000-1 00,000 I (  I I 

Rest of "H" 1 Jun 31 Mar I I l I  

"G" No Closed Season I I I1 

1 982-83 Southern 1 Jun 7 Aug 50,000-1 00,000 I I i I  

Southern 1 Nov 20 Nov 50,000-100,000 I I I! 

Southern 1 Feb 26 Feb 50,000-100,000 I I l l  

Rest of "H" 1 Jun 31 Mar I I I I 

"G" No Closed Season I I I I 



prices ($.70 to  $.91 per 1 b) prompted increased fishing ef for t .  The guideline 
harvest level (500,000 1 b y  227 mt) for  the second season, which opened 1 October 
1977 was harvested by 10 February 1978 and the d i s t r i c t  was closed. Two fishing 
seasons per year (sumner and f a l l )  were allowed through the 1979-80 fishing year. 
Starting in 1980-81 the seasons were changed to  three with equal guideline har- 
vest levels in each season. In recent years the pot shrimp market demand has 
lessened along with fishing ef for t .  During the 1981-82 fishing year the seasons 
were relat ively long. Many of the fishermen sold the i r  pot caught shrimp d i r -  
ect ly  to  consumers in the Homer area. 

1982-83 Manaaement Methods 

Techniques for  managing pot shrimp in the Southern Distr ic t  included three annual 
fishing season s ta r t ing  in June, November, and February with guide1 ine harvest 
level ranges of 50 thousand.to 100 thousand 1b (22-45 mt) during each season. 
The actual harvest level was determined prior to  each season and depends on the 
resul ts  of pot index surveys conducted i n  May, October, and March. Other popula- 
tion abundance indicators included the incidental catch of coonstripe shrimp 
captured during trawl index surveys (May and October) and the coonstripe shrimp 
catch in the commercial trawl shrimp fishery which operates from July through 
February. Details of each population abundance indicator a re  discussed l a t e r  
in t h i s  paper. 

The management strategy for  the fishery was t o  spread the harvest throughout the 
year so that most segments of the stock were harvested. Late winter and spring 
harvests were avoided t o  protect the female shrimp during the egg release time 
period. 

The 12-year annual average commercial harvest of coonstripe shrimp by pots was 
about 300 thousand 1b (136 mt). This information suggested tha t  the population 
could sustain a harvest of th i s  level without showing a decline in the total  
coonstripe shrimp population. The annual guide1 ine harvest 1 eve1 of 150 thousand t o  
300 thousand 1 b (68-1 36 mt) was s e t  considering the 1 ow figure to  be a conservative 
harvest and the upper figure an average catch. If  population abundance indicators 
remained s t a t i c  or above previous level s ,  the commercial harvest would have been 
he1 d t o  300 thousand 1b (1 36 mt) annually. I f  the indicators decl ined, then the 
harvest levels would have been held near th i s  1 ower figure.  

Description of Vessels and Gear 

Pot shrimp was generally considered a supplemental income fishery. If market 
demand and ex-vessel price were both high, then fishermen would participate.  
Vessels participating in the 1979-80 through 1982-83 pot shrimp f i sher ies  are 
l i s t ed  i n  Appendix Tables 3, 4, 5 ,  and 6. The fishing seasons tha t  each vessel 
engaged in i s  a lso l i s t ed  f o r  reference. A total  of 48, 51, 26, and 39 boats, 
respectively, fished in each of the four fishing years. 

The average keel length of vessels in the fishery declined from 38.1 f t  (11.6 m) 
in 1979-80 to 32.4 f t  (9.9 m )  in the 1982-83 fishing season (Appendix Tables 
3-6) . 
Shrimp pot gear consisted of many s izes  and shapes. Many of the vessels engaged 
in the pot fishery were relat ively small, therefore, most of the pots were l igh t  



enough to  be handled by hand on deck. Some gear was of conical shape with loose 
webbed bottoms so t ha t  pots could be nested together f o r  transporting.  

There were three  types of r ig id  frame pots t ha t  were used most consis tent ly  i n  
the f ishery;  48 x 48 x 20 inch pots,  30 x 30 x 30 inch pots, and 18 x 18 x 30 
inch pots (1.2 x 1.2 x - 5  m ,  .8 x .8 x .8 m ,  .5 x .5 x .8 m ) .  These pots a1 1 
have e i t h e r  s ingle  o r  combination tunnel openings w i t h  2-112 t o  3 inch (6.3 - 
7.6 cm) diameter r ings i n  the opening. The pot tunnels were generally covered 
with I-1/4 t o  1-1/2 inch (3.2 to  3.81 cm) s t re tch  measure mesh, some pots were 
pa r t i a l l y  covered with burlap type material which was t i gh t l y  woven with no mesh 
openings. 

The larger  48 x 48 x 20 inch (1.2 x 1.2 x .5 m) pots were normal l y  f ished on a 
s ingle  l i n e  leading t o  the surface buoy while the  other pots were usually long- 
l ined w i t h  between s ix  t o  ten pots on a s ingle  l i ne .  During comparative soak 
times the 18 x 18 x 30 inch ( .5  x .5 x .8 m) pots generally caught the  l e a s t  
shrimp per 1 i f t ,  while the  30 x 30 x 30 inch (.8 x .8 x .8 m)  pots f i sh ing  nearby 
normally caught twice the  poundage of the smaller gear during the same time per- 
iod. The 48 x 48 x 20 inch (1.2 x 1.2 x .5 m) pots caught about one t h i rd  t o  
one half more than the 30 inch (.8 m) square pots i n  the  same soak time. In most 
cases b a i t  used f o r  shrimp was chopped herring i n  b a i t  containers.  Occasionally 
hanging ba i t  was used such a s  flounder scraps or  other f resh  f i s h .  

Processing Character is t ics  

During recent years the market demand f o r  pot caught shrimp was low and commer- 
c i a l  processing f a c i l i t i e s  purchased r e l a t i ve ly  few pounds of the product. Most 
of the shrimp were sold d i r ec t l y  to  consumers uncooked w i t h  no processing involved. 

Those shrimp purchased by canneries were generally "individually quick frozen" 
( I Q F )  and sold a s  whole, uncooked, frozen shrimp in 5 Ib  (2.3 kg) packages. A 
small portion of the harvest was cooked and sold as  unfrozen, cooked shrimp t o  
local consumers. 

Value of Catch 

The ex-vessel pr ice  of pot shrimp varied considerably within any given year. 
Table 5 l i s t s  the average pr ice  paid t o  fishermen and to ta l  estimated value of 
the  annual landings. During the f i r s t  season of the  1982-83 f i shery ,  pr ices  
ranged from $.80 a pound (processor p r ice )  t o  $1.50 a pound ( d i r e c t  sa les  from 
vessel t o  consumers). The annual t o t a l  value i s  an estimate based on the  average 
price.  Values have ranged from a low i n  1970 of $4,300 to  high values during 
1977 and 1978 of over $360 thousand. Wi th  declining catch and reduced guide1 ine 
harvest l eve l s  of recent years (s ince  19791, the value has been i n  the $135 thou- 
sand t o  $200 thousand range. 

SUBSISTENCE/PERSONAL USE FISHERY 

The Sport Fish Division of the ADF&G conducted catch surveys of spor t  boats 
operating out of the  Homer small boat harbor during the 15 May to  15 September 



Table 5. Annual commercial harvest i n  pounds, ex-vessel pr ice ,  and estimated 
t o t a l  value of pot shrimp from Areas "H" and "G" combined, 1970 t o  
1981 . 

Year 
Total 
Catch 

"H" . and  "G" 

Price  
Per 

Pound $ 
Total 
Value $ 2  

L 

Values a r e  approximate due t o  v a r i a b i l i t y  i n  p r i ce  paid t o  fishermen by 
the d i f f e r en t  processors. Price per pound a r e  est imates of an overall 
average paid by year rounded t o  the neares t  whole cent .  

* Rounded t o  nearest  $100.00. 



1978 period. Aerial surveys of Kachemak Bay and adjoining bays were completed 
t o  estimate the  number of vessels .  Approximately 6% of the fishermen operating 
sport  boats were interviewed a t  the Homer boat harbor. I t  was estimated t h a t  
27,525 angler days were expended i n  the Lower Cook I n l e t  area w i t h  an estimated 
harvest of 8,892 l b  (4,042 kg) of shrimp along with harvest of crabs,  clams, 
salmon, and hal ibut .  The accuracy of these data was plus or m i n u s  30% of the  
point estimate. 

During the annual Sport Fish Division mail survey (Mills  1982), the shrimp har- 
vest  was added a s  a category f o r  1981. I t  was estimated t h a t  60,336 angler  days 
were spent i n  the  Kachemak Bay area by personal use fishermen. These fishermen 
a r e  generally opportunists  and harvest o r  attempt t o  harvest several d i f f e r en t  
species of f i s h  and she l l f i sh  during any angler day. During 1981 i t  was e s t i -  
mated t h a t  7,117 gallons of shrimp were harvested. Using 5 1b (2.3 kg) per 
gallon conversion, the  estimated harvest was 35,585 1b (16,141 kg) of pot caught 
shrimp. Most f i sh ing  e f f o r t  occurred i n  the area northeast  of the  Homer Sp i t  
adjacent t o  the Homer boat harbor. 

POPULATION INDICATORS 

The r e l a t i ve  abundance of coonstripe shrimp i n  the Southern D i s t r i c t  was measured 
by three separate methods; research index trawl surveys (conducted from 1971 to  
1982), harvest of coonstripe shrimp in the commercial s h r i m p  trawl f i shery  (1970- 
71 to  1982-83), and shrimp pot index surveys (1 978 t o  1982). The r e s u l t s  from 
each method a re  presented separately in this section.  

Research Trawl Surveys 

Index surveys of the r e l a t i v e  abundance of Pandalid shrimp species i n  the  South- 
ern D i s t r i c t  of Cook I n l e t  were conducted from 1971 t o  1982 during the spring 
and from 1976 t o  1982 during the f a l l  (Davis 1982). These surveys were aimed 
primarily a t  trawl shrimp species ( p i n k  and humpy), however, coonstripe shrimp 
were regular ly  captured during the  surveys. 

Even though the surveys were conducted by trawls,  the  sampling area encompassed 
a major pot shrimp f i sh ing  ground. The trawl indexes of abundance were not  con- 
sidered t o  be t o t a l  avai lable  population est imates i n  pounds but ra the r  indicators  
of population trends when compared t o  other surveys conducted during s imi lar  time 
periods. 

Species composition of the surveys i s  1 i s t ed  on Table 6 a s  percentage of the 
survey and as  an abundance index in pounds. The percentage of coonstripe 
shrimp ranged from a spring survey low of I .3% t o  a high of 6.1%. 

Fall survey percentages ranged from 0.7% t o  3.0%. The abundance index values 
a r e  p lot ted  on Figure 3 by year.  These data suggest the  coonstripe population 
was r e l a t i ve ly  high from 1973 t o  1977 and has generally declined i n  more recent  
yea r s . 



Table 6. Coonstripe shrimp catch composition (percent  and pounds) of index 
c r u i s e s  and population abundance index by month and year  f o r  t he  
Southern D i s t r i c t .  

Abundance Coonstripe 
Species composition X Index  bund dance 

Year Month Pink Humpy Coon Side (mil l ion Ib )  Index (thousand I b )  

1971 May 
1972 May 
1973 May 
1974 Jun 
1975 May 
1976 May 
1977 Jun 
1978 May 
1979 May 
1980 May 
1981 May 
1982 May 

1976 Oct-Dec 69.0 20.8 3.0 7.2 10.3 
1977 Nov 58.1 29.2 2.0 10.7 10.5 
1978 Oct 47.4 45.9 1.7 5.0 16.5 
1979 Oct 45.2 50.4 0.7 3.7 16.1 
1980 Oct 57.8 34.5 7.5 6.2 24.0 
1981 Oct 57.8 30.4 1.6 10.2 7.9 
1982 Oct 71.2 16.0 2.5 10.3 7.4 



F igu re  3. Comparison o f  t r a w l  abundance index  ( s p r i n g  and f a l l )  and t h e  ha rves t  of c o o n s t r i p e  
shr imp i n  t h e  commercial t r a w l  shr imp f i s h e r y  1970-1982 i n  t h e  Southern D i s t r i c t  c f  
Cook I n l e t .  
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Comnercial Trawl Fishery 

Another indicator  of r e l a t i ve  abundance of coonstripe shrimp was the  pounds of 
the species harvested in the  commercial trawl f i shery  (Table 3). This f i shery  
was regulated on a guideline harvest level  basis  f o r  a t o t a l  Pandalid shrimp 
catch in a given season. Approximately the  same harvest was landed from the 
Southern D i s t r i c t  (5.0 mill ion Ib )  since the  ear ly  19701s,  except f o r  1978 and 
1980, when 6.0 mil 1 ion 1 b were landed. Species composition sampling of the  
harvest s t a r t i ng  i n  1970-71 provided an est imate of the seasonal take of each 
species of shrimp. 

The t o t a l  pounds of coonstripe shrimp harvested i n  the  c o m r c i a l  trawl f i shery  
a r e  plotted by f i sh ing  season on Figure 3 along w i t h  the trawl survey abundance 
index values. The coonstripe harvest i n  the  trawl f i shery  was r e l a t i ve ly  high 
i n  1970 and declined unt i l  the 1974-75 season. The catch remained r e l a t i ve ly  
s tab le  s ince  the 1978-79 season ranging between 121 thousand t o  151 thousand 1b 
(54.9 t o  68.5 mt). 

These data were based on t o t a l  f i sh ing  seasons w i t h  no consideration given t o  
the  areas  f i shed by the  commercial trawl f l e e t  o r  the time of year.  Figure 3 
suggests the coonstripe abundance based on coonstripe harvests  i n  the commercial 
trawl f i shery  was declining through the ea r ly  1970's. Table 7 l i s t s  the percent- 
a e of shrimp by 3-month periods harvested e a s t  o r  west of the Homer Sp i t  (Figure 
27. During those years when minimal trawling occurred e a s t  of the Sp i t ,  the per- 
centage of coonstripe shrimp i n  the  trawl harvests should be low. The most con- 
s i s t e n t  commercial trawling e a s t  of the Sp i t  occurred during the October t o  
December period from 1974 t o  1981. The October t o  December percentage of coon- 
s t r i p e  shrimp in the commercial samples mult ipl ied by the harvest of shrimp e a s t  
of the Sp i t  during the  f a l l  period provided an indication of coonstr ipe abundance 
i n  the  area.  When these data a r e  p lot ted  (Figure 4) with the May abundance trawl 
index f o r  coonstr ipe shrimp e a s t  of the Sp i t ,  the  curves show a decline in abundance 
from 1976-77 on. 

Pot Index Survey 

The shrimp pot index survey program i s  described i n  Davis 1979. The i n i t i a l  
survey was conducted in May of 1978. Three annual surveys (March, May, and ' 

October) have been completed s ince  then. The f i r s t  surveys were conducted using 
shrimp pots with dimensions of 30 x 30 x 30 inches ( . 8  x .8 x .8 m) each pot had 
four tunnels and were covered w i t h  1-3/16 inch ( 3  cm) mesh throughout. These 
pots were f ished on a long l i n e  w i t h  e i t h e r  four  o r  f i v e  pots per s t a t i on .  
Beginning i n  the spring of 1980, 48 x 48 x 20 inch (1.2 x 1.2 x .5 m) pots were 
constructed and fished adjacent t o  the smaller s t r i n g s  of pots i n  the  same f i sh -  
ing locations.  A comparison of the  two types of gear indicated t h a t  the  l a rger  
pots usually out-fished the  smaller pots on s imi lar  s t a t ions .  I t  appeared t h a t  
the smaller 30 x 30 x 30 inch ( .8 x .8 x .8 m) pots had an upper catch l i m i t ,  
while the  l a rge r  pots had the a b i l i t y  t o  catch larger  poundages of shrimp. 
During the spring of 1982, 30 addit ional  48 x 48 x 20 inch (1.2 x 1.2 x .5 m) 
pots were constructed and the smaller pots were r e t i r e d  from the  pot index pro- 
gram. The May and October 1982 surveys were conducted e n t i r e l y  w i t h  the  l a rger  
pots. 



Table 7. Percent  of annual shrimp landings captured west and e a s t  of t h e  Homer S p i t  by 
monthly period and year .  

s 
Year Jan-March Apr-Jun Jul-Sep Oct-Dec Jan-Mar Apr-Jun Jul-Sep Oct-Dec 

20.2 

15.5 

12.4 

21.4 

31.3 

21 .8 

9.8 

1 .3  

c losed  

22.1 

26.6 

21.2 

25.5 

16.4 

12.8 

9.4 

12.0 

0.1 

.8 

closed 

17.7 

c l  osed 

c losed  

c losed  

26.0 

15.0 

1.6 

4.6 

20.6 

c losed  

15.9 

10.0 

0.6 

closed 5.9 

3.6 0 .3  

c losed  

closed 0.1 

c losed  0 

Data Source: Commercial Trawl Logbooks. 
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Three 48 x 48 x 20 inch (1.2 x 1.2 x .5 m) pots were placed in each fishing 
s tat ion,  spaced approximately 300 yards (274 m) apart .  These pots were 
fished on individual r i s e r  1 ines and buoyed separately. Each pot was baited 
with two bait  jars  containing frozen chopped herring and soak times are kept 
as close to  24 hours as practical.  The catch from each pot l i f t e d  was sorted 
by species and the coonstripe and spot shrimp were weighed. A t  the completion 
of each survey a sumnary of the resu l t s  was made available to  interested f i sh-  
ermen. These summaries are  l i s ted  in the Lower Cook Inlet  Data Report ser ies .  

The average catch per pot information was grouped into three areas for  comparison 
purposes as follows: East of the Homer Spi t ,  west of the Spi t ,  and the Tutka- 
Sadie Cove area (Figure 2). A summary of the average catch per pot of coonstripe 
shrimp from May 1978 to March 1983 i s  shown on Table 8. During those surveys 
when two sizes  of pots were fished, both average catches are 1 isted in the table,  
with the larger pots data in parenthesis. In general, an overall decline occurred 
throughout most areas with the largest decline recorded west of the Spit .  Figure 
5 shows plots  of the two types of gear by survey. The trend i s  generally down 
for  the average catch per pot. The Tutka-Sadie Cove area appears to have the 
l eas t  decline fo r  the three areas. A comparison of the surveys by time of year 
showed tha t  the smallest catches generally occurred during the May survey (Table 
8) .  In the spring of the year, pandalid shrimp species disperse throughout the i r  
range a f t e r  the egg release period in the l a t e  winter or early spring. During 
the October and March surveys the shrimp are more concentrated which resu l t s  in 
larger catches. 

Length Frequency 

The commercial pot fishery for  coonstripe shrimp harvested the largest  individuals 
of the population. The mesh s ize in mny of the comnercial pots allowed the 
smaller shrimp to escape. Length frequency sampling from the commercial pot 
fishery did not show long term trends such as strong or week year classes passing 
through the fishery. Samples from the commercial trawl harvest and trawl index 
fishing provided a broader range of s ize frequencies and were not biased towards 
the larger shrimp. Carapace length frequencies from the research trawl surveys 
(May and October) are  graphed on Appendix Figures 1 ,  2 ,  and 3. These data are 
presented in four separate ways: (1) Carapace length in numbers of shrimp, (82) 
carpace length by percentage, (3)  deviation of the average number, and (4) devia- 
tion from the average percentage (Davis 1982). 

Commercial trawl fishery samples fo r  the October through March period of each 
fishing season are  a l so  shown on Appendix Figure 4 fo r  the deviation from aver- 
age number and deviation from average percentage. 

Growth estimates fo r  coonstripe shrimp were estimated from the carapace length 
frequency graphs based on the research and commercial catch samples (Figure 6) .  
These estimates suggest the upper and lower l imits  of the increments for  each 
years growth. These arbi t rary l ines  were a l so  f i t t e d  on the length frequency 
graphs in Appendix Figures land  2 to  t e s t  for  f i t .  I t  looks as  i f  in most years 
the shrimp growth f i t t e d  the age l ines .  From these data, i t  appears tha t  coon- 
s t r ipe  shrimp entered the commercial pot fishery a t  age I1 b u t  were most abundant 
a t  age 111. These age and growth estimates were compared to  data from British 
Columbia where Butler (1964) suggests tha t  age I shrimp have an average carapace 
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Table 8. Average catch per pot of coonstripe shrimp captured during index 
surveys in pounds of shrimp in either 30" x 30" x 30" pots or 
48" x 48" x 20" pots (in parenthesis). 

East of Spit 1978 
1979 

West of Spit 1978 
(Outer 1979 

Tutka-Sadie 1978 

1979 

1 980 

1981 

1982 

1983 

A1 1 Areas 1978 
Combined 1979 

MARCH MAY-JUNE 
2.7 
4.4 

3.4 (6.1) 

3.3 (6.6) 

(5.5) 

OCTOBER 

-- - -  -- 

I November 1980 
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Figure 6. Growth information f o r  coonstripe shri'mp based on length frequency 
graphs from index and commercial f i s h i n g  samples. 



l e n g t h  o f  17.4 t o  21.1 mm a t  12 months o f  age. A t  24 months the  average cara- 
pace l e n g t h  was 2.5 rnm. 

During t h e  p o t  index surveys carapace l eng th  frequency sampling was completed 
f o r  each survey. F igure  7 p l o t s  the  carapace l eng th  by percentage f o r  t he  f a l l  
surveys. These graphs show a l l  sexes grouped together .  The v e r t i c a l  do t ted  
l i n e s  i n d i c a t e  the  apparent age classes. These groupings vary somewhat w i t h  
the  age classes est imated from the t raw l  index surveys. I t  i s  obvious t h a t  
index pots  do n o t  capture l a r g e  numbers o f  shrimp i n  the  smal ler  s i z e  classes. 

As an example o f  the  s i z e  frequency by area, F igure  8 p l o t s  carapace l e n g t h  f r e -  
quency by percentage f o r  th ree  areas o f  the Southern D i s t r i c t  f rom the  March 1980 
p o t  index survey. These r e s u l t s  a r e  t y p i c a l  o f  p o t  index surveys i n  t h a t  the  
l a r g e s t  shrimp a r e  captured west o f  the S p i t ,  w i t h  the smal ler  s i z e  groups found 
i n  the  upper bay (eas t  o f  the S p i t )  and the Tutka-Sadie Cove s ta t i ons .  

DISCUSSION 

Based on the popu la t ion  abundance i n d i c a t o r s  o f  coonst r ipe  shrimp i n  the  Southern 
D i s t r i c t  of Cook I n l e t  the  numbers o f  coonst r ipe  shrimp appear t o  be dec l i n ing .  
This  reduc t ion  i n  popu la t i on  s i z e  o f  coonst r ipe  shrimp p a r a l l e l s  s i m i l a r  reduc- 
t i o n s  i n  o ther  panda l id  shrimp species i n  the  d i s t r i c t .  The l a r g e s t  d e c l i n e  
occurred i n  the  area west o f  t he  Homer S p i t .  I t  was observed t h a t  groundf ish 
e .g. , ha1 i b u t  (Hippoglossus stenolepis) , gray cod (Gadus macrocephalus) , p o l  1 O C ~  
(Theragra chalcogramma) abundance increased considerably dur ing  the  years the  
shrimp popu la t ion  decl ined. 

The commercial p o t  shrirnp harves t  was regu la ted  a t  a conservat ive l e v e l  i n  recent  
years ( s ince  the  1980-81 f i s h i n g  season), w e l l  below the  h i s t o r i c  average commer- 
c i a l  po t  catch. The subsistence/personal use f i s h e r y  doubled i n  e f f o r t  f rom 1978- 
1981 and the  est imated harvest  increased four  t imes i n  the  same per iod.  If the  
dec l i ne  i n  coonst r ipe  shrimp cont inues i n  i t s  present  path, i t  may be necessary 
t o  f u r t h e r  c u r t a i l  the p o t  f i s h e r i e s  t o  an even lower harves t  l e v e l .  

Carapace l e n g t h  frequency s tud ies  suggest t h a t  coonstr ipe shrimp a r e  most abun- 
dant i n  t he  commercial p o t  harvest  a t  age 111. Studies t o  date have n o t  c l a r i f i e d  
the  l e n g t h  o f  t ime coonst r ipe  shrimp remain a v a i l a b l e  f o r  harvest ing.  
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Figure 7. Carapace length frequency by percent of coonstripe shrimp (P. hypsinotus) 
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Appendix Table 1.  Pot  shrimp land ings ,  by month, i n  pounds, Southern D i s t r i c t  o f  Cook I n l e t  (Area H), 
1972-1 982. 

MONTH 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 

January 
February 
March 
A p r i  1 
May 
June 
J u l y  
August 
September 
October 169 
November 
December 208 11,280 144 2;218 291752 38,380 
To ta l  377 14 1,746 704 23,700 8,550 793 131 7,108 55,665 165,941 324,111 

January 
February 
Ila r c  h 
Ap r i  1 
May 
June 
J u l y  
August 
September 
October 
November 
December 15,180 8,396 11,144 98,829 13,357 
To ta l  676,978 224,495 437,878 463,030 365,988 237,890 208,559 193,153 

Data Source: 1962-1978 F i n a l  ADF&G S t a t i s t i c a l  Reports. 
1979-1982 ADF&G Pre l im ina ry  Monthly S h e l l f i s h  Report. 



Appendix Table 2. Po t  shrimp land ings ,  by month, i n  pounds, Outer and Eastern D i s t r i c t s  o f  Outer Cook I n l e t  
(Area G), 1972-1 982. 

MONTH 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 

January 120 
February 86 0 350 
March 1,024 3,115 330 
A p r i  1 36 1 1,445 665 
May 737 7 37 
June 4 18 148 
J u l y  
August 
September 457 
October 2 55 350 
November 
December 
T o t a l  4 18 2,365 255 5,445 2,889 

I 
IU 

Y 1974 1975 1976 1977 1978 1979 1980 1981 1982 

January 420 320 482 
February 335 275 2,327 231 
March 370 3,516 2,195 338 
A p r i  1 3,829 64 2 
May 1,927 342 848 276 
June 3,535 6 29 256 135 
J u l y  1,700 137 2 12 20 3 320 
August 3 10 185 1,060 7 8 
September 725 79 553 
October 29 3 576 4 10 
November 39 2 2 39 2,053 
December 76 3 220 
T o t a l  8,227 1,685 595 1,840 10,154 4,504 2,911 2,031 

Data Source: 1962-1 978 F ina l  ADF&G S t a t i s t i c a l  Reports. 
1979-1982 ADF&G Pre l  im ina ry  Month ly  She1 l f  i s h  Report .  



Appendix Table 3. Boats d e l i v e r i n g  p o t  caught shrimp from Area H d u r i n g  t h e  
1979-80 season . 

79-80 
VESSEL 1 2  ADF&G # 

Aga thon x 3901 4 
Anna K x x 28371 
Blue M i s t  x 221 50 
Carol  Sea x x 15901 
Chai r a  x 33745 
Claudia C x 32521 
Co r r i na  Kay x 3551 3 
C r y s t a l  Dawn x 06040 
Dee Dee I1  x 04932 
Dunai x 14450 
Eleanor  B x 15884 
E l  eon x 25671 
Fai  r l  ead x 3681 0 
Goose x 27877 
Jimbo x 0351 7 
Jordan x 27772 
K ing  o f  Alaska x 07825 
Lady Jean x 05633 
L e s t e r  x 07335 
Lobo Delmar x 32845 
M idn igh t  Sun x 00708 
Miss A r c t i c  x 061 20 
Miss C h a r l o t t e  x 10831 
\li s t r e s s  x 11 257 
M i  t s u  Maru x 05654 
Moccas i n x 11 258 
Nenevi a x 25668 
New Go1 ub x 35 736 
Northwi nd x 28363 
Okean x 25673 
Pear l  x 13496 
Porky x 15254 
Puddle Jumper x 39696 
Raduga x 37002 
ROY x x 09051 
Rus 1 an x 369 19 
Scana x 36933 
Sever x 28370 
S l  ava x 25701 
Sockeye x 08568 
Stormy Mar ie  x 33967 
The Go Get 'Em x 36245 
Tor tuga x 2041 6 
Vol ga x 22708 
Vos t o k  x 25788 
W a s s i l i ~ i l a  x 361 49 
Woodburn x x 29393 
Wayward Wind x 37951 

1 - Jun. 1 - Aug. 15, 1979 
2 - Oct. 1 - Oct. 20, 1979 

KEEL LENGTH 

32 
26 
32 
32 
2 8 
31.9 
3 5 
32 
3 2 
30 
3 2 
22 
34 
39 
37 
37 
2 6 
32 
36 
36 
33 
44 
49 
36 
33 
3 2 
36 
49 
36 
37 
33 
37.5 
27 
40 
29 
39 
40 
39 
2 6 
30 
34 
22 
4 2 
39 
36 

2 4 
4 7 - 

Average 38.1 

NET TONS 

4 
4 

12 
5 
2 

11 
29 
4 
7 
5 
4.5 

10 
11 
12 

12 
2 
4.5 

1 C) 
11 
10 
2 1 
12 
15 
12 

5 
6 

14 
11 
10 

5 
9 
3 

12 
10 
12 
17 
9 
5 
4 
2 
1 

17 
10 
10 

12 
2 1 

HORSEPOWER 



Appendix Table 4. Boats d e l i v e r i n g  p o t  caught shrimp f r om Area H d u r i n g  t he  1980-81 
sea son. 

80- 81 
VESSEL 1 2 3  

Argonaut x 
A t1  as x 
B lue  M i s t  x 
Canadian Sky x 
Caro l  Sea x 
C l a u d i a C  x 
Cold Duck x 
Dunai x x 
E leanor  B x 
Eleon x x 
Fai  r l  ead x x 
Favor x x 
Gemi n i x x 
Goose x x 
H a l i b u t  War r i o r  

X 
Jimbo x 
Jordan x 
King o f  AK. x x x 
Lobo Delmar x 
Ma1 1 a r d  x 
Matros x x 
M idn igh t  Sun x x 
Miss A r c t i c  x 
Miss Char1 o t t e  

X 
Moccasi n x x 
Moroz x x 
Nenevi a x 
New Go1 ub x x 
Nordyke x 
Okean x x 
Pear l  x 
Pobeda x 
Pogoda x x 
Raduga x 
Rus 1 an x x x  
Sarah M x 
Scan a x 
Sea Venture I x x 
Sever x x 
S l  ava x x x  
Snug Nine x x x 
Sockeye x x 
Sve t x 
Svoboda x 

KEEL LENGTH NET TONS HORSEPOWER 



Appendix Table 4. Boats d e l i v e r i n g  p o t  caught shrimp from Area H du r i ng  the  1980-81 
sea son (cont inued) . 

80-81 
VESSEL 1 2 3  

Te- Ja 
Vesna 
Vol ga 
Vol na 
Wayward Wind 
White Kn igh t  
Woodburn 
Y o r  

KEEL LENGTH 

Average 3 4 

NET TONS HORSEPOWER 

1 - 1 Jun - 27 Jun 1980 
2 - 1 NOV - 16 NOV 1980 
3 - 1 Feb - 23 Feb 1981 



Appendix Table 5. Boats d e l i v e r i n g  p o t  caught shrimp from Area H d u r i n g  t he  1981-82 
season. 

81-82 
VESSEL 1 2 3  

Canadian Sky x 
Cape K a s i l o f  x x 
Carol  Sea x x x 
Cav ia r  x x x 
Cock leshe l l  x 
Gee Jo I1 x 
Jimbo x 
J o l  een x 
King o f  Ak. x 
Matros x x 
M idn igh t  Sun x x x 
Moccasin x 
Mol n i  a x 
Okean x 
Ore1 x 
Pear l  x x x  
Peregr ine x 
Pussycat x 
Sea Jay x 
Sea Venture I x  x 
Snug Nine x 
V i  01 e t  x x x 
Warjack x 
Wayward Wind x x 
W i  l s o n  x x 
Woodburn x 

ADF&G # KEEL LENGTH 

30977 2 0 
0401 0 36 
15901 32 
40846 2 8 
41 640 22 
41 087 2 0 
0351 7 37 
41 774 34 
07825 26 
36049 40 
00708 3 3 
11 258 3 2 
41 082 3 7 
25673 3 7 
27719 3 0 
13496 33 
32976 2 8 
39370 2 1 
12930 21 
39907 43 
141 59 3 2 
1 1887 6 3 
12717 3 6 
37951 47 
12973 45 
29393 24 - 

Average 33 

NET TONS 

1 
5 
5 
2.5 
2 
1 
7 

19 
2 

11 
10 

5 
9 

10 
10 
10 

5 
1 
1 

17 
6 

40 
4 

2 1 
19 
12 - 

10 

HORSEPOWER 

1 - 1 Jun - 27 Jul 1981 
2 - 1 Nov - 31 Jan 1982 
3 - 1 Feb - 31 Mar 1982 



Appendix Table 6. Boats d e l i v e r i n g  p o t  caught shrimp f rom Area H du r i ng  the  1982-83 
sea son. 

VESSEL 

A i a l  i k Cape 
Ameri can Eagle 
Argonaut 
A t l a s  
Autumn M i s t  
Blue Goose 
Canadian Sky 
Cape K a s i l o f  
Coral Sea 
Caviar 
Cornf 1 a ke 
E ider  
E l  eon 
Favor 
Gee Jo I1 
Jordan 
L o i s  
Matros 
M idn i t e  Sun 
Mocassin 
Malnia 
Nenevia 
Opplekiss 
Pearl  
Peregrine 
P o l a r i s  
R i  bba k 
Robby 
Scandia 
Sea Venture I 
Snug 9 
S t a r i s k i  S t a r  
T i  gger I I 
Vagrant 
Vesna 
V i o l e t  
Vol ga 
Vol na 
Wayward Wind 

82-83l 
1 2 3  

X  
X  
X  
X  

X  
X 

X  
X  

X  
X  
X  
X  

X  
X  

X  
X  

X  
X  

X  X  
X  X  X  

X  
X  

X  
X  
X  
X 

X  
X 
X  X  
X  
X X X  
X  

X  
X  

X  
X  X  X  

X  
X  

X 

KEEL LENGTH 

3 2 
48 
30 
2 3 
32 
32 
2 0 
36 
36 
28 
2 2 

23.5 
3 7 
22 
2 0 
30 
36 
3 5 
3 3 
3 2 
3 7 
24 
32 
3 3 
28 
2 2 
36 
3 3 
38 
43 
3 2 
32 
30 

32.5 
21 
6 0 
39 
3 7 
47 

Average 32.4 

NET TONS HORSEPOWER 

150 
1 50 
210 
290 
165 

40 
120 
190 
200 
130 

7 0 
8 5 

21 0 
270 
135 
320 
6 5 

21 0 
1 30 
200 
260 
21 0 
400 

85 
200 
130 
240 
300 
285 
385 

5 9 
260 
1 90 
140 
21 0 
200 
21 0 
270 
375 

1 - 1 Jun - 7 Aug 1982 
2 - 1 NOV - 20 NOV 1982 
3 - 1 Feb - 26 Feb 1983 
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Appendix Figure 1 .  Carapace length frequency i n  numbers and percent f o r  coonstripe 
shrimp (P. hypsinotus) sampl ed from spring research trawl surveys. 
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Appendix Figure 2.  Carapace length frequency i n  deviation from average number and 
percent fo r  coonstripe shrimp (P. hypsinotus) sampled from 
spring ressarch trawl surveys. 
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Appendix F igu re  3. Carapace l e n g t h  frequency i n  percen t  and d e v i a t i o n  f r om average number and percen t  f o r  coons t r i pe  
shr imp ( P .  hypsinotus) sampled f rom f a 1  1 research t r a w l  surveys. 
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Appendix F igure  4. Carapace l eng th  frequency i n  d e v i a t i o n  from average number and 
average percent  f o r  coons t r ipe  shrimp (P. hypsinotus) sampl ed 
f rom c o m e r c i a l  ca tch  d e l i v e r i e s .  
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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